INTRODUCTION {#sec1-1}
============

Robotic hernia surgery is increasingly used among general surgeons for ventral and inguinal hernias.\[[@ref1]\] Laparoscopic ventral herniorrhaphy is known to offer advantages over open hernia surgery including lower wound infection and reduced pain.\[[@ref2]\] However, because of lack of closure of the facial defect and lack of excision of the hernia sac, laparoscopic ventral herniorrhaphy often results in persistent abdominal wall eventration, rectus diastasis and significant seromas, with a resultant displeasing and uncomfortable abdominal wall bulge.\[[@ref3]\] In addition, laparoscopic ventral herniorrhaphy requires the placement of abdominal wall tacks or anchors which may cause chronic pain.\[[@ref4]\] Robotic ventral herniorrhaphy addresses these problems by allowing for primary intra-corporeal suture repair of the facial defect (difficult or impossible to perform laparoscopically) before the placement of an underlay mesh.\[[@ref5]\] In addition, robotic herniorrhaphy allows for easier adhesiolysis (especially of dense adhesions) and easier suture fixation, reducing the need for tacks and tack-associated neuralgia.

Use of robotic technology for inguinal herniorrhaphy is also used increasingly among general surgeons.\[[@ref1]\] Laparoscopic inguinal herniorrhaphy gained popularity in the 1990s, and today, it offers potentially a faster recovery and possibly lower chronic pain over open inguinal herniorrhaphy.\[[@ref6]\] Unfortunately, recurrence rates have been shown to be higher compared to open anterior herniorrhaphy for primary inguinal hernias and major complications including intestinal obstruction while rare appears to be higher.\[[@ref7]\] For this reason, laparoscopic inguinal herniorrhaphy is still often reserved by many surgeons for recurrent and bilateral inguinal hernias.\[[@ref8]\] Robotic inguinal herniorrhaphy, done via a trans-abdominal pre-peritoneal (TAPP) approach, offers some advantages over open and laparoscopic inguinal herniorrhaphy. Robotic inguinal herniorrhaphy allows for easier sutured closure of the peritoneal pocket as an alternative to laparoscopic TAPP. In addition, in the re-operative setting where extensive adhesions might be encountered, robotic hernia repair offers easier and more delicate lysis of adhesions with more gentle reduction of chronically incarcerated small and large bowel.

Rare but serious complications that have been shown to occur with laparoscopic inguinal herniorrhaphy, especially with the TAPP approach, include visceral injury and intestinal obstruction.\[[@ref9]\] While the cause for early post-operative intestinal obstructions in these cases are often neither specifically identified nor captured in most of the published case series, we suspect that breakdown of the peritoneal pocket closure during TAPP can be an under-appreciated cause of a strangulating internal hernia and resultant small bowel obstruction. We define this problem as a peritoneal pocket hernia (PPH). It is a distinct form of an internal hernia that may put patients at risk of intestinal obstruction and strangulation. Likewise, breakdown of a sutured closure of a peritoneal pocket during robotic hernia surgery may result in a similar strangulating PPH. This complication occurring after robotic hernia repairs has only been rarely reported in the literature\[[@ref10]\] and we sought to share our experience with two robotic hernias cases -- one robotic TAPP bilateral inguinal hernia repair and another robotic incisional hernia repair. In both cases, a strangulating PPH with intestinal obstruction occurred early after surgery and required reoperation. We suspect that sutured closure of the peritoneal pocket with barbed suture contributed further to the strangulating effect of the peritoneal pocket.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

The patient is a 73-year-old man with a history of three previous open right inguinal hernia repairs at other institutions as well as a robotic prostatectomy who presented with a recurrent right and symptomatic left inguinal hernia. Given the patient\'s history of multiple prior open hernia surgeries, we initially favoured a laparoscopic approach. Given the history of robotic prostatectomy with a post-operative pelvic haematoma and the likelihood of adhesions, we decided on a robotic TAPP approach, which would allow for easier lysis of adhesions, reduction of the hernia sac and sutured closure of the peritoneal pocket.

On insufflation of the abdomen, placement of robotic trocars and docking of the da Vinci Si system, a large right indirect inguinal hernia defect containing small bowel was visualised lateral to the inferior epigastric vessels. The peritoneum was incised and the hernia sac reduced into the peritoneal cavity with subsequent development of a pre-peritoneal pocket. An extra-large Bard 3DMax polypropylene mesh (12.4 cm × 17.3 cm) was tacked into place to the pubic tubercle and onto the anterior pubic ramus at Cooper\'s ligament. The peritoneal defect was then closed using 2-0 absorbable V-Loc (barbed) suture in a running fashion. The left-sided hernia was repaired in the same manner.

The patient was discharged home on the same day after surgery but returned to the emergency room on the 2^nd^ post-operative day with complaints of significant abdominal pain, nausea, vomiting and obstipation. He was diffusely tender on abdominal examination and a computed tomography (CT) scan \[[Figure 1a](#F1){ref-type="fig"}\] was performed demonstrating a high grade closed-loop small bowel obstruction with a transition point in the right lower quadrant. The patient was urgently taken to the operating room where he underwent a diagnostic laparoscopy. The peritoneal closure on the right had dehisced, and a loop of small bowel had incarcerated within it \[[Figure 1b](#F1){ref-type="fig"}\] which upon reduction appeared bruised but viable. The peritoneum was attenuated and did not hold sutures well, so the peritoneal pocket was packed with Surgicel Nu-Knit to obliterate the dead space and prevent re-incarceration and then repaired using 0-silk figure-of-eight sutures using the Endo Stitch device. The patient\'s hospital course thereafter was significant for a 10-day ileus which eventually resolved. At 12-month follow-up, there was no evidence of recurrent inguinal hernia, no chronic pain and no recurrent intestinal obstruction.

![(a) Axial computed tomographic image showing small bowel obstruction with transition zone in the right lower quadrant at the site of an acutely incarcerated peritoneal pocket hernia. (b) Laparoscopy image showing small bowel incarcerated inside of a peritoneal pocket hernia 2 days after robotic trans-abdominal pre-peritoneal inguinal herniorrhaphy](JMAS-14-154-g001){#F1}

Case 2 {#sec2-2}
------

The patient is a 43-year-old woman with a history of a right hemicolectomy with end ileostomy for perforated Meckel\'s diverticulitis with peritonitis with subsequent reversal 18 years prior while in her native country of Ecuador. She developed an incisional hernia at her previous ileostomy site in her right hemi-abdomen and was brought in for elective repair. We chose to proceed with a robotic approach as an alternative to laparoscopy to allow for improved lysis of adhesions and to provide for sutured repair of the defect to reduce post-operative eventration. The robotic trocars were then placed and the da Vinci Xi system was docked. There were extensive filmy and dense adhesions, for which extensive lysis of adhesions was performed. There several loops of small bowel were noted within the hernia sac and adherent to the right anterior abdominal wall. These were carefully taken down using the robotic shears. The hernia defect which measured 5 cm was subsequently sutured closed using running 0-absorbable V-Loc suture after decreasing the intra-abdominal insufflation to reduce tension on the abdominal wall. The defect was further repaired with an 11.4 cm underlay mesh (the Bard Ventralight Echo PS system) in an intra-peritoneal onlay mesh fashion and was also sutured circumferentially with 0-Vicryl V-Loc suture.

The patient was admitted overnight and over the course of the evening became increasingly tachycardic with more abdominal pain and a lactate of 7.1 mmol/L. She underwent a CT scan that suggested an early post-operative recurrence and was taken back to the operating room urgently for a diagnostic laparoscopy. A segment of small bowel was found to be acutely incarcerated within a defect in the peritoneum lateral and superior to the sutured mesh. The bowel was carefully reduced and appeared bruised but viable, and we elected not to resect it. The peritoneum once again was attenuated and did not hold sutures well, so peritoneal pocket was packed with Surgicel Nu-Knit to obliterate the dead space and prevent re-incarceration and then closed using four interrupted 0-Vicryl sutures using the Endo Stitch. At 6-month follow-up, she has no recurrent incisional hernia, no port site hernia, no residual seroma, no abdominal wall eventration, no diastasis, no recurrent intestinal obstruction and no chronic pain.

DISCUSSION {#sec1-3}
==========

Internal hernias are defined as protrusions though intra-abdominal defects and may be a cause of small bowel obstruction.\[[@ref11]\] These internal hernias can include trans-mesenteric (e.g., after creation of a Roux-en-Y anastomosis or through a mesenteric defect after a bowel resection), paraduodenal (though a widened defect by the ligament of Treitz or Foramen of Winslow) and omental (through a defect in the omentum).\[[@ref11]\] In this paper, we define another distinct class of internal hernia, the PPH. These hernias result from surgically created peritoneal defects that may incarcerate or strangulate the bowel. Such hernias may occur at laparoscopic port sites and within peritoneal pockets formed during laparoscopic or robotic hernia surgery.\[[@ref12]\] In this paper, we first define PPH as a distinct clinical entity and we also describe two cases of PPH that occurred during robotic hernia surgery. We hypothesise that with the tight closure of the peritoneum, any small dehiscence of the peritoneal closure carries a risk of incarcerating the small bowel, causing possible obstruction and strangulation. We also hypothesise that barbed sutures might further add to the risk of strangulation by grabbing and trapping the small bowel within the peritoneal pocket, preventing the small bowel from self-reducing.\[[@ref10]\]

Published literature has shown that early post-operative bowel obstruction may result from internal hernias including peritoneal defects at trocar sites.\[[@ref11][@ref12][@ref13][@ref14]\] Tears at the margin of TAPP repairs have also been shown to pose a threat of incarceration and possible strangulation.\[[@ref12]\] Patients with these defects will often fail conservative non-operative management of their small bowel obstruction for this reason.\[[@ref13]\] Some have noted the risk associated with torn peritoneal closure posing a higher risk of internal hernia incarceration and strangulation.\[[@ref14]\]

In one of our cases, the peritoneal tear was not at the repaired defect site but lateral to the repair possibly due to increased tension on this lateral peritoneum due to large 'bites' of running barbed suture on the peritoneal defect. Smaller bites, reducing pneumoperitoneum, using smaller suture needles and suturing gently with the curvature of the needle, might reduce the risk of peritoneal tears during robotic herniorrhaphy.

In the re-operation for both of these cases, we were able to laparoscopically reduce the incarcerated bowel and repair the PPH by packing the dead space with Surgicel Nu-Knit absorbable oxidised regenerated cellulose and closing the tear with interrupted absorbable suture. We feel that the use of oxidised regenerated cellulose packing for torn peritoneal pockets, when the peritoneum will not hold sutures well, is a useful technique to avoid the risk of re-obstruction and incarceration. Oxidised regenerated cellulose is already a well-studied and well-established barrier layer (in addition to its haemostatic properties), safe and widely used in several commercially available coated meshes for intra-peritoneal underlay placement.

CONCLUSION {#sec1-4}
==========

Intestinal obstruction and strangulation from a PPH are a rare but potentially dangerous complication after laparoscopic or robotic hernia repair. We suggest a high index of suspicion for strangulated PPH in patients undergoing routine elective robotic ventral or inguinal herniorrhaphy who present with early post-operative bowel obstruction.
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